Background: Control of obesity is an important priority to reduce the burden of chronic disease. Clinical guidelines focus on the role of primary healthcare in obesity prevention. The purpose of this scoping review is to examine what the published literature indicates about the role of hospital and community based health services in adult obesity prevention in order to map the evidence and identify gaps in existing research. Methods: Databases were searched for articles published in English between 2006 and 2016 and screened against inclusion and exclusion criteria. Further papers were highlighted through a manual search of the reference lists. Included papers evaluated interventions aimed at preventing overweight and obesity in adults that were implemented within and/or by hospital and community health services; were an empirical description of obesity prevention within a health setting or reported health staff perceptions of obesity and obesity prevention. Results: The evidence supports screening for obesity of all healthcare patients, combined with referral to appropriate intervention services but indicates that health professionals do not typically adopt this practice. As well as practical issues such as time and resourcing, implementation is impacted by health professionals' views about the causes of obesity and doubts about the benefits of the health sector intervening once someone is already obese. As well as lacking confidence or knowledge about how to integrate prevention into clinical care, health professional judgements about who might benefit from prevention and negative views about effectiveness of prevention hinder the implementation of practice guidelines. This is compounded by an often prevailing view that preventing obesity is a matter of personal responsibility and choice. Conclusions: This review highlights that whilst a population health approach is important to address the complexity of obesity, it is important that the remit of health services is extended beyond medical treatment to incorporate obesity prevention through screening and referral. Further research into the role of health services in obesity prevention should take a systems approach to examine how health service structures, policy and practice interrelationships, and service delivery boundaries, processes and perspectives impact on changing models of care.
Background
Chronic diseases place a significant burden on the Australian healthcare system. They account for 90% of all deaths [1] and significantly reduce quality of life [2] . Being obese is a major risk factor for many chronic diseases including heart disease, cancer, kidney failure, pulmonary disease and diabetes [3, 4] . Being overweight can impede the management of chronic conditions and is the second highest contributor to burden of disease. Obesity has been shown to reduce quality-adjusted life expectancy [5] .
The World Health Organisation (WHO) highlights prevention of obesity as an important priority to reduce the impact of non-communicable disease. Both supporting people who are currently overweight to attain modest weight loss as well as preventing further increases in weight may eventually see a decrease in overall rates of obesity and a reduction in the rates of chronic diseases [6] and therefore a decrease in associated costs [7] .
International guidelines recommend that preventive care be provided across the whole health system, integrated into 'curative' or disease management focused consultations, regardless of age or health status [8] . For obesity prevention, there are specific guidelines for the role of the general practitioner, for example the Royal Australian College of General Practitioners 'Guidelines for preventive activities in general practice' [9] . However, the prevention role of hospital and community health services is not as clearly articulated, particularly in relation to an adult population.
In this research we present a review of published literature investigating the role of hospital and community based health services in adult obesity prevention. The aim is to improve understanding of the role for hospital and community based health services in prevention as well as the potential enablers and barriers to the delivery of preventive health services in order to inform future research to support the development of obesity prevention guidelines applicable to a range of health service settings.
Methods
A scoping review [10] was conducted to map evidence and identify gaps in the extent, range, and nature of research undertaken in relation to the role of health services in obesity prevention. The focus of the review was on hospital and community based health services as unlike primary care, the roles of these services in obesity prevention are not clearly outlined in clinical guidelines.
Research question
The overarching question for this scoping study was: What does the peer reviewed literature reveal about the role of adult health services (excluding general practice) in the provision of obesity prevention and what are the key elements of implementation?
Data sources and search
Three databases (CINAHL and Medline concurrently and PubMed) were searched for references containing the words "obese" AND "prevent*" AND "healthcare/ health services" AND "adult". Medline and CINAHL were searched concurrently to cover medical, nursing and allied health research. PubMed was searched to pick up those articles not yet assigned MESH headings. For practical reasons, the scope was limited to articles published in English between 2006 and 2016 (November). The Cochrane database was searched using the phrase "Prevention of overweight and obesity" to include systematic reviews conducted in the last 10 years.
Inclusion and exclusion criteria
As the aim of the review was to highlight clinical interventions as well as issues relating to implementation, papers were included if they fell into any of the following categories: (1) Evaluation of a specific hospital or community health based obesity prevention intervention; (2) Clinical guidelines featuring obesity prevention; (3) Systematic or scoping reviews of health service based obesity prevention or (4) Empirical description of obesity prevention within a health setting. A fifth category was identified in the process of undertaking the review: (5) Health staff or health service consumer perceptions of and beliefs about obesity and obesity prevention. For each of these categories, the focus of the intervention was on services for adults. We included primary studies as well as literature reviews.
Articles that were excluded were those that:
-focused on prevention of childhood obesity; -were medical treatments aimed solely at weight loss, such as surgical or pharmaceutical interventions; -described an intervention that did not take place in a health setting or if that setting was focused solely on the role of general practitioners.
Papers were also excluded if they described obesity or associated disease but did not focus on interventions with a goal of prevention or if the focus was on population health initiatives that were not within the remit of health services, such as introducing food taxes. Opinion pieces and editorials were not included.
Data extraction
All articles were reviewed and divided into the categories described above. Information was summarised using a standardised extraction form developed for the review (see Tables 1, 2 , 3, 4, 5) to identify the clinical areas where prevention is effective and the fundamental elements of implementation. Adults-assessment and treatment of obesity Outlines assessment and treatment of obese individuals.
-Recommends long-term behavioural therapy to achieve the lasting benefits of weight loss interventions.
Kemper 2010
[25] USA Adults CVD risk/ BMI and need for weight loss counselling Reviewed records from nursing lead centre against NHLBI guidelines as to whether people were told to lose weight and how appropriate this advice was.
-Small numbers, but only 12% counselled to lose weight and those that did receive advice, it wasn't within guidelines -Patients in programme self-selected so not reflective of broader society; self-reported risk factors given advice about weight, healthy diet, or physical activity Study aimed to investigate the correlates of health professional-patient discussions about body weight, healthy diet, and physical activity.
-Being moderately or severely obese, more chronic conditions, and more frequent physician visits increased the likelihood of being recognized as overweight or obese and reporting lifestyle discussions.
-Based on self-reported recall of being provided weight advice 
Analysis
The primary aim of analysis was to determine the main factors in delivering adult obesity prevention within a health setting. Analysis commenced with an examination of intervention type, sample size, setting and duration. Studies were then grouped into categories that were empirically derived from the type of studies identified as summarised in Tables 1, 2 , 3, 4, 5. Analysis has been framed with the 5As framework [9] which is utilised as a preventative healthcare tool to identify risk factors for chronic disease. It originated as a smoking cessation tool but has been adapted for use with obesity.
Results

Literature search
An initial PubMed search using the search terms "obese" AND "prevent*" AND "healthcare/ health services" AND "adult", produced 710 articles. The first 40 of these articles were screened and found to be highly irrelevant. Subsequently, the PubMed search was changed to a title search "The Role of Health Services in the Prevention of Overweight and Obesity in Adults". This produced 240 references, which on initial scan appeared to highlight more relevant documents. CINAHL and Medline searches using the same search terms produced 584 articles which on screening appeared to hold relevant studies. The Cochrane database search resulted in 151 references. All references were then screened for duplicates before being assessed against the specific inclusion/ exclusion criteria. Further references were highlighted through a manual search of the reference list of those references which met the inclusion criteria. In all, 43 articles were included for review. Figure 1 presents the review flow chart.
Scope of literature by category
Of the 43 papers included in the review, seven were primary studies of a specific health based obesity prevention intervention (Category 1) and seven were scoping or systematic reviews of specific health based obesity prevention interventions (Category 2). Four clinical guidelines were included (Category 3); two specific to the Australian context [9, 41] , one from the United States [42] and one from the United Kingdom [43] . One guideline, the Royal Australian Council of General Practitioners (RACGP) Red Book [44] focussed on primary healthcare but was included as it does examine implementation of the 5As framework. This framework is frequently utilised in preventive care and though most commonly used in primary care, is one which is applicable to a range of health services. The other three focus on primary healthcare, but also consider other health services. A group of 12 papers (Category 4) provided general descriptions of obesity prevention interventions within health settings. Thirteen papers (Category 5) surveyed health professionals or consumers about their perceptions or knowledge of obesity and/or obesity prevention. A summary of the papers in each category, and the extracted data can be found in Tables 1, 2 
How the 5A framework informs obesity prevention
The specific health based obesity prevention interventions (Category 1 and 2), were examined using the 5As framework [44] . The 5As framework is used to identify risk factors for chronic disease, including obesity, and to plan interventions to take into account the behavioural and physiological elements to be addressed [45] . The 5As refer to Ask (about risk factors); Assess (level of risk factors, health literacy and readiness to change); Advise/ Agree (use motivational interviewing to agree goals); Assist (develop a plan to address goals) and Arrange (organise support to achieve goals and maintain change) [44] .
Whilst not all the papers explicitly referred to the 5As, elements of the framework were noted in each of the seven primary studies and three of the six literature reviews concerned with health service based prevention interventions. In the section below we apply the 5A framework to consider different elements of obesity prevention and how these have been reported in the literature.
Ask and assess
For this review, Ask and Assess have been considered together as both focus on gathering the initial information which will determine the next step. A focus on screening is supported by evidence which shows that weighing people and discussing the risks associated with putting on excess weight has an impact on individual knowledge and readiness for change which are basic factors if obesity prevention is to be effective [36, 46] . The US Preventive Task Force and the National Heart, Lung, and Blood Institute guidelines recommend health services screen all adults for obesity [42] .
Screening should include not only identifying risk factors but also ascertaining if a person is wanting to make changes to address the risk factors and their ability to do so based on factors such as health literacy, which is an individual's ability to understand, interpret and apply information to their own health and healthcare [47] . In the included studies, there was a focus on determining risk factors but not on establishing an individual's health literacy. The seven evaluation based papers identified a need to assess for obesity risk factors and the potential impact of these on health but only one [12] specifically concluded that there is a need to train staff in issues such as health literacy and readiness for change. This factor was missing all together from the systematic review summarising best practice in applying the framework [23] .
Advise
All the primary study papers (Category 1) concluded that there is a role for health professionals in the provision of prevention advice and five of these seven studies discussed providing specific training to support this role [12, 13, [15] [16] [17] . However, targeted training does not automatically change practice. Two studies, one with community health staff and one with mental health clinicians, found that training changed practice in terms of assessment of risk factors but did not change practice in relation to providing advice [16, 17] . In studies which reported that clinicians did provide advice, in most cases patients could recall that advice but these papers did not report on whether the people receiving the advice changed their behaviour or on the long term retention of that advice [11] [12] [13] 15] . One systematic review [23] framed 'advise' in terms of telling people they needed to lose weight and how they should do that on the basis that sustained weight loss has the most significant impact on health. It did not consider supporting people to set their own goals around their weight or risk factors. The remaining six literature reviews did not report on health professionals providing advice.
Assist
The next step of the 5As framework is providing intervention aimed at assisting people to set goals to selfmanage lifestyle changes. The primary studies (category 1) did not address this element, instead framing the role of health services not as providing support but instead referring to other agencies to provide this support. One literature review concluded that intensive long term support was required to assist people to embed changes but did not provide specific details of what this might look like [23] . Another concluded that assisting people to set goals related to weight management achieves better outcomes than linking goals to more general improvements in health [20] . The remaining literature reviews did not address the 'assist' element.
Arrange
The final step of the 5As framework recommends providing support to help people achieve and maintain their weight goals. Three of the Category 1 health service evaluations focussed specifically on this step. All were unsuccessful in increasing health professional's rate of referral to support services. [15] [16] [17] . For example, a recent study undertaken across several community health centres focussed on supporting community health staff to incorporate assessment, brief advice and referral in relation to addressing chronic disease risk factors, including obesity risk factors. The intervention was well supported over the 12 months of implementation by a range of initiatives including pre-intervention policy change, electronic resources and staff training. The intervention was successful in getting staff to undertake more assessments for risk factors but did not change practice in relation to brief advice or referral for intervention [17] . Similar results were obtained within a community mental health setting, concluding that even when clinical guidelines explicitly direct clinicians to incorporate preventive care into interactions, rates of care given around issues such as fruit and vegetable intake or physical activity remain low [16] . The study concluded that prevention may need to be delivered within a different model of care [16] . Two of the systematic reviews concluded that successful obesity prevention needs to include the provision of or referral to intensive, multicomponent behavioural interventions which aim to support weight loss and management [21, 23] .
Clinical areas in which obesity prevention may be warranted
The National Health and Medical Research Council (NHMRC) Clinical Practice Guidelines [6] identify different life stages where there is a greater risk of weight gain. The empirical studies were therefore analysed to identify the clinical areas where prevention may have the most significant impact and the specific elements key to working with these clinical groups. Fifteen of the papers included in the review focused on a particular life stage or cohort of patients. The clinical areas identified were maternity, which has received the most focus but has not been rigorously evaluated [13, 14, 26, 27, 31, 33, 34, 36, 48] and mental health [37] . Definitive evidence of how obesity prevention should be delivered in mental health services was not available.
The papers which focussed on maternity based services highlight the immediate consequences of maternal obesity including higher rates of gestational diabetes, high blood pressure and pre-eclampsia and higher risk births. Excess weight gain in pregnancy combined with not losing the weight after pregnancy are predictors of long-term maternal obesity and increases the risk of the child developing obesity whilst mothers with gestational diabetes are more likely to develop type 2 diabetes later in life [36] . Along with the individual risks to mother and child, there is an increased demand for services and a requirement for more specialised services to support woman and baby both during and after the birth [18, 26, 30, 31, 33, 34] .
Only one of the papers targeting obesity prevention in maternity care settings reported on a specific intervention. This found that women at risk of gestational diabetes who receive advice in relation to limiting weight gain during pregnancy are less likely to develop diabetes despite no significant difference in weight gain compared with a control group [13] . The other maternity focussed papers were more descriptive, providing a broad overview of implementation factors including the need for a multidisciplinary approach to reinforce the benefits of diet and physical activity beyond weight management. For example, obese pregnant women who are physically active have been shown to experience less depressive symptoms and report higher quality of life to obese women who are not physically active in pregnancy [14] . Two papers stated that discussions about safe weight gain and weight management needs to be done in a way that does not stigmatise or cause feelings of shame [27, 33] .
Only one paper looked at a life stage other than child bearing years, namely older adults [29] . This paper summarised the results of a large survey, focussing specifically on older persons' perceptions of receiving weight management advice. As with similar studies looking at the adult population more generally [28] , it was found that older adults were more likely to receive lifestyle advice if they were already obese or had a number of chronic conditions [29] . The disadvantage of many of the survey based studies was the reliance on self-reported weight and height.
In terms of specific clinical areas, studies have been conducted in mental health and community health services. It was reported that it is very difficult to change the practice of mental health staff to include a focus of physical health risk factors [16] with mental health clinicians not necessarily seeing this as their role [37] despite the fact that people with mental illness do want to reduce their risk factors [40] . Similarly in services delivering general community health care, despite the presence of risk factors and an openness by clients to receive preventive advice, community health staff do not deliver opportunistic prevention, particularly in relation to diet [8, 17] .
Perceptions and beliefs towards obesity prevention in health services
This review found that along with practical barriers to changing practice including a lack of time, resources or clinical guidelines [34, 38, 39, 49] , a key barrier to healthcare based obesity prevention is the perceptions and beliefs of health professionals towards obesity. As well as lacking confidence or knowledge about how to integrate prevention into clinical care, health professionals may simply not see it is their role [37] . There is also an issue with judgements being made in relation to who might benefit from prevention along with a negative view of the effectiveness of prevention, compounded by a view that preventing obesity is a matter of personal responsibility and choice [25, 38] .
The 13 studies which specifically looked at this issue are summarised in Category 5 of Tables 1, 2 , 3, 4, 5. These papers used a range of methods to ascertain attitudes, including questionnaires or surveys [8, 32, 36, 37, 39, 40, 46, 49, 50] and semi-structured interviews or focus groups [33] [34] [35] 38] and were conducted with health professionals [33-35, 37-39, 49, 50] and consumers [8, 32, 36, 40, 46] . Due to the range of methods and small numbers of many of the studies the results are not necessarily generalisable but a recurrence of themes indicates that perceptions and beliefs should be considered when incorporating obesity prevention into health care services.
The view of health professionals, that prevention is not their role, may be reinforced by the fact that they will probably not have had specific training in assessment and advice [16] . They may make judgements on who would benefit from preventive advice and tend to only raise the issue of weight if they know the patient [38] . Whilst health professionals are aware of the health implications of excess weight there may be a perception that they cannot be effective in their role due to a lack of patient motivation to enact change [25] . Other studies have shown that patients may not be told they are overweight or have the health consequences of being overweight discussed [21, 32] . This is despite evidence to suggest that being told firstly they are overweight and secondly the health risks of excess weight can impact on an individual's readiness to make changes to diet and levels of physical activity [28] . When discussions do occur, they are more likely to be with people who are already obese [24, 28] or who have more frequent health encounters indicating that they have more complex health problems [29] . By clinicians not discussing weight and lifestyle with people before it becomes a significant problem there is a missed opportunity to prevent illness development based on known risk factors.
The uptake of prevention may also be impacted by a view that obesity is an issue of lifestyle choice and personal responsibility and therefore not the responsibility of health services unless linked to the treatment of a specific clinical condition [35, 38] . Clinical guidelines may not be consistently followed because of a lack of knowledge of the guidelines existence or a belief that the guidelines will be ineffective due to pre-conceived ideas about the group of clients being targeted or a lack of confidence in the guidelines [19, 35] . Specific to maternity services, clinicians acknowledge that weight gain in pregnancy is an issue but do not perceive that their patients see it as a problem [30] . In some instances, health professionals don't feel confident talking to their patients about excess weight [35, 38, 39, 51] . These findings occur even in areas where policy is in place directing clinicians to incorporate prevention, highlighting the need for more comprehensive, multi component change management strategies to enable health professionals to develop their practice to incorporate prevention routinely into interventions [8] .
Without further training, baseline knowledge on appropriate interventions to support obesity prevention is generally poor [39] and advice may be given based on the clinicians own experience of weight management [38] . Educating staff about prevention may lead to an increase in assessment of risk but not a significant increase in brief advice or referral to other services for prevention intervention [15, 17] . Both of these later elements are key to impacting on an individual's chronic disease risk profile [16] . Training of staff may need to extend beyond principles of prevention and also include training on communicating complex information to people with low health literacy. This should include teaching techniques to ensure health professionals clarify their patient has understood information, [12] as this is a significant element in someone being able to adopt and follow preventive care advice [45] .
However, the evidence of what education strategies are most effective, particularly in relation to increasing assessment and referral across all risk factors, is limited [52] . A systematic review of interventions to change the behaviour of health professionals found just six randomised control trials and the combined results of these were ambiguous [19] . When specifically looking at factors influencing health professionals decision to provide counselling regarding physical activity, the health professionals own levels of physical activity, whether or not they have specific training, knowing the patient well and the patient having risk factors for chronic disease were all influencing factors [22] .
Discussion
This review examined the literature in order to ascertain the role of hospital and community-based health services in adult obesity prevention as well as the potential enablers and barriers to the delivery of preventive health services. Whilst it is acknowledged that the health care system alone is not the answer to reducing the population impact of obesity [53] , there is evidence that health services can significantly contribute to obesity prevention commencing with screening all patients for risk factors and providing brief advice. This should be followed up with referral to a service which provides long term follow-up with a focus on lifestyle change rather than just weight loss and should include consideration of an individual's health literacy [41] [42] [43] [44] .
However, the reviewed evidence indicates that existing clinical guidelines, including the application of the 5As framework, are not being fully implemented. Where training and resources have focussed on prevention, there is an increase in the rate of screening provided but only a limited change in the rates of brief advice or referral to an intervention service [12, [15] [16] [17] . Whilst assessment of risk factors may offer some benefits, greater change is achieved when this is followed up by advice and clear, individualised input to assist people to apply the advice to their own circumstances [54] .
In taking a scoping approach to the role of health services, this review was able to draw out that a significant barrier to the implementation of prevention guidelines are the perceptions of health professionals. They may not see prevention as their role [16] , make judgements about the causes of and responsibility for an individual's weight, or make subjective decisions about who will benefit from their advice [25, 35, 38] . Health professionals may also not feel sufficiently confident to raise the issue of weight because of the social meanings attached or lack of knowledge [35, 38, 39, 51] . Our review reveals these issues are common to nursing, allied health and medical staff.
Health care is predominantly delivered within a reactive model of care which is at odds with the concept of prevention [55] . Whilst there are obesity prevention guidelines which highlight the need to apply a framework such as the 5As, this fundamentally linear tool is designed to work within a traditional health care approach which focusses on the diagnosis and treatment of acute disease. As has been shown by this review, health professionals' willingness or ability to change practice may be influenced by a range of factors, including their personal perceptions of obesity and of the potential value of prevention. So, whilst at a macro level policy and guidelines may be in place, implementation is hindered at a meso level by the mismatch between the medical model and the multifactorial causes of obesity and at a micro level by the impact of personal beliefs on patient interaction. Each of the factors dynamically influence the others so need should not be considered in isolation [53] .
Changing the health system to implement effective action for the prevention of obesity therefore calls for an examination of the issues through a systems lens rather than taking a simple problem-solution driven approach. Health services are a complex system, constituted of a range of people, processes, activities, settings and structures. The interrelationships, boundaries, processes and perspectives connect in dynamic and non-linear ways which may result in emergent self-organised behaviour [56] . Importantly it should be acknowledged that systems are often nested within other systems with their own dynamics at play. Consequently, a search for solutions means identifying multiple causes as well as multiple points for intervention and being aware of unintended consequences [2, 57] . The studies identified by this review focussed on a linear approach to implementing guidelines or examined the perspectives of just one clinical team or group within a system. There is a need for research to be undertaken which, using a systems approach, examines the opportunities and threats to prevention from the perspective of a range of players within the system and considers how these perspectives might be influenced by policy and guidelines, as well as each other. This could include looking at moving beyond traditional structural boundaries to look at alternative models of care to the medical model including the use of support roles outside of those typically considered to be health professionals, particularly in the role of ongoing support [56, 58] .
Conclusions
Obesity is often described as a 'wicked' problem due to the multifactorial causes requiring complex solutions. Whilst a population health approach is important to address this complexity, it is important that the remit of health services is extended beyond medical treatment to incorporate obesity prevention. [59] . Though this scoping review has demonstrated that there is evidence for incorporating obesity prevention into clinical care, research to date has taken a linear approach to the implementation of guidelines without explicitly factoring in the impact of the perceptions of clinicians and managers to the prevention role or addressing the individual responsibility discourse. Further research into the role of health services in obesity prevention should take a systems approach to examine the impacts of changing models of care whilst also taking into account the perceptions of health staff towards obesity and obesity prevention and the breadth of issues impacting on each individual's ability to make lifestyle changes.
Strengths and limitations of the reviews
This review contributes to an understanding of the role of health services in obesity prevention by specifically focussing on services outside of primary health. The use of a scoping review allowed for broad coverage of the literature in order that the main issues could be highlighted in order to inform health policy, clinical practice and future research. The broad aims of the review may impact on attempts to replicate the review. Limiting the review to English language references may have excluded some evidence.
